Objective: Numerous surveys have reported associations between major depressive episodes (MDEs) and occupational status, but cross-sectional studies cannot quantify the risks of employment transitions nor clarify their temporal direction. The goal of our study was to estimate the impact of MDE on subsequent employment status in a longitudinal community cohort.
M ajor depression is predictive of new unemployment in clinical samples. 1 European record linkage studies have also documented a downward shift toward unemployed status in patients admitted to hospital with depressive disorders. 2, 3 A World Health Organization Collaborative Study 4 and a case-control study 5 provide population-based evidence that major depression increases the risk of subsequent disablement. The goal of our study was to estimate the strength of this association using longitudinal data from the Canadian general population.
Methods
Data from the NPHS were used. The NPHS is a longitudinal study of a nationally representative community sample assembled by Statistics Canada in 1994 and 1995. The analyses reported here are restricted to respondents (n = 6570) aged between 26 and 65 years in 1994 and who were employed in 1994. People younger than 25 years were excluded from the analysis because a large proportion (76.8%) reported that they were students in one or more of the interviews. The NPHS cohort has been interviewed every 2 years since 1994 and, at the time of this analysis, data were available for 10 years of follow-up, to 2004. The NPHS interview includes the CIDI-SF, 6 which assesses past-year MDE. The NPHS also includes items assessing employment status and reasons for not working. Respondents who reported that they worked at a (full-or part-time) job, either at the time of the interview or during the 12 months preceding an interview, were considered to be working.
To describe the risk of transition to nonworking status, we used proportional hazards models for grouped time data. 7, 8 The model was fit as a generalized linear model using a complementary log-log link function. MDE was treated as a time-varying predictor. MDE status at the start of each 2-year incidence interval determined whether a respondent was in the exposed or nonexposed (to MDE) cohort during that interval. After entering the not working category, respondents were censored from subsequent analyses, as were respondents who were lost to follow-up or who left the sampling frame (for example, died, joined the military, or were institutionalized). All reported analyses used a bootstrap procedure employing a set of 500 replicate sampling weights. All analyses were conducted using STATA. 8 To explore reasons for leaving employment, a different approach to the analysis was required because relevant items were not included in every NPHS interview. We used logistic regression to evaluate the effect of having one or more MDE during one or more of the first 3 cycles on not working for various reasons during the 2000, 2002, or 2004 interviews. We took "permanently unable to work" and nonworking because of "own illness or disability" to mean nonworking for health reasons.
The analyses included a set of available covariates that were considered potential determinants of working status and therefore potential confounders. Age, sex, marital status, urban or rural residence, education, household income, and chronic medical conditions were all included. Province of residence was also included as economic conditions may vary between Canadian provinces. Physical job demands may be associated with MDE. 9 We therefore identified job types from among the NPHS categories (in turn, based on a Standard Occupational Classification 10 ) likely to be physically demanding: construction trades, transport and equipment operators, and labourers in processing, manufacturing, and utilities. Items concerned with job strain were also included, using a 12-item version of a 49-item scale developed by Karasek et al. 12 This scale contained items representing psychological demands and decision latitude (including skill discretion and decision authority). Job strain is calculated as a ratio of psychological demands to decision latitude, with a value of greater than 1 considered indicative of increased job strain.
Results
There were 305 (baseline prevalence = 4.5%, 95% CI 3.9 to 5.1) eligible respondents with MDE at baseline. Characteristics of the sample, in relation to MDE prevalence, are tabulated in Table 1 . Over the follow-up interval, the unadjusted hazard ratio was 1.7 (95% CI 1.3 to 2.2; P < 0.001). In a proportional hazard model incorporating all of the covariates listed above and province of residence, the adjusted hazard ratio was 1.9 (95% CI 1.4 to 2.6, P < 0.001). However, an age by major depression interaction was identified. The P value associated with the interaction term was 0.06 in a model including all covariates and 0.04 in a reduced model in which nonsignificant covariates were removed. A proportional hazards model including the interaction term and covariates is presented in Table 2 . In view of the interaction, hazard ratios were estimated separately in the 2 age groups and, as there was no evidence of confounding, unadjusted estimates are presented. The hazard ratio for major depression was 2.6 (95% CI 1.8 to 3.6, P < 0.001) in the group aged 26 to 45 years and 1.2 (95% CI 0.7 to 2.0, P < 0.47) in the group aged 46 to 65 years. Figure 1 depicts the cumulative hazard functions. The proportion of initially working respondents who reported not working in at least 1 of the final 3 cycles was 18.4% (95% CI 17.0% to 19.8%). This included 10.0% who reported that they had retired, 1.1% who reported that they had stopped looking for work because they believed that none was available, and 8.5% who reported that they were permanently unable to work or were nonworking because of their own illness or disability. Some respondents fell into more than one of these categories. The association of major depression with nonparticipation was only evident in the disabled or own illness category, where 12.5% of those with MDE (95% CI 8.5% to 16.4%), as compared with 7.8% (95% CI 6.8% to 8.8%) of those without MDE, reported not working for this reason (P < 0.009). The odds ratio quantifying the association between MDE and not working owing to own illness or disability was 1.7 (95% CI 1.1 to 2.5, P = 0.009).
Discussion
The association of working status with major depression has been extensively documented by cross-sectional studies in many countries including Canada. However, cross-sectional estimates may reflect effects of major depression on employment status or effects of employment status on major Reported high level of job strain (n = 2397) 40.6 7.0 a Self-reported professionally diagnosed: food allergies, allergies other than food, asthma, arthritis and rheumatism excluding fibromyalgia, back problems excluding fibromyalgia and arthritis, high blood pressure, migraine, chronic bronchitis or emphysema, diabetes, epilepsy, heart disease, cancer, stomach ulcers, effects of stroke, urinary incontinence, Alzheimer's disease or dementia, cataracts, or glaucoma. b Lowest income implies a total household income of <$15 000 for households of 1 to 2 people, or <$30 000 for households of 5 or more people. The lower middle income category may include household with total income up to $60 000 with 5 or more members. a In this analysis, each variable has a baseline group that is not represented by a coefficient in the model, for example, for province of residence, Alberta is the baseline group. For job type, both physically demanding and not physically demanding job types are included, with a not applicable category being treated as the baseline.
depression. In this analysis, we sought to compare the risk of transition to nonworking status in community respondents with and without MDE. The effect of MDE, when evaluated as a relative effect, was greatest in the 26 to 45 age category and amounted to more than a doubling of risk.
The NPHS has several limitations. The NPHS interviews were conducted 2 years apart, whereas MDE and working status were assessed only in the 1 year prior to each interview. As such, the data did not allow a fully comprehensive categorization of working status over the entire follow-up interval, nor could the timing of MDEs during the preceding year be precisely clarified relating to changes in working status. As a result, there is possible misclassification of exposure status in some cases: some respondents classified as having an MDE may have recovered from that episode and then subsequently stopped working, and some respondents classified as nondepressed may have developed episodes prior to any changes in working status. However, because MDE status was assessed at a time when all respondents were working, it is unlikely that subsequent changes in occupational status could differentially affect the extent of misclassification. Such nondifferential misclassification would typically cause a bias toward the null, leading to an underestimate of the strength of effect. The analysis was protected from reverse causal effects (not working increasing the risk of MDE) as all respondents were working at baseline. The population represented by the working members of the cohort are a subset of NPHS respondents who had been able to continue to work, in some cases despite presumed prior MDEs. This is another reason why the results may understate the actual impact of MDEs, as this group may represent a resilient subset of the population.
There are 2 main implications of these findings. First, the analysis shows that the association between working status and major depression is not exclusively due to reverse causation with unemployment leading to depression. Second, we have provided a quantification of the magnitude of risk-and more than doubling in the group aged 26 to 45 years. The relative effect was weaker in the group aged 46 to 65 years (representing about a 20% increase in risk in this group). The results suggest that brief diagnostic predictors such as the CIDI-SF, and likely also the widely used Patient Health Questionnaire, 13 may be able to predict subsequent transitions to nonworking status. 
